In this paper we introduce the semi-uninorm based ordered weighted averaging (SUOWA) operators, a new class of aggregation functions that integrates weighted means and OWA operators. To do this we take into account that weighted means and OWA operators are particular cases of Choquet integrals. So, the capacities associated to SUOWA operators are defined by using the values of the capacities associated to these functions and idempotent semi-uninorms.
Introduction
Weighted means and ordered weighted averaging (OWA) operators (Yager [16] ) are functions widely used in the aggregation processes. Although both are defined through weighting vectors, their behavior is quite different: Weighted means allow to weight each information source in relation to their reliability while OWA operators allow to weight the values according to their ordering.
Some authors, such as Torra [13] and Torra and Narukawa [15] , have reported the need for both weightings. For instance, suppose we have several sensors to measure a physical property. On the one hand, sensors may be of different quality and precision, so a weighted mean type aggregation is necessary. On the other hand, to prevent a faulty sensor alters the measurement, we might take a OWA type aggregation where the maximum and minimum values are not considered.
Different aggregation functions have appeared in the literature to deal with this kind of situations. Special attention deserve the weighted OWA (WOWA) operators, introduced by Torra [13]. WOWA operators integrate weighted means and OWA operators in the sense that one of these functions is obtained when the other one has a "neutral" behavior, that is, its weighting vector is that of the arithmetic mean (the behavior of WOWA operators and other similar functions has been analyzed by Llamazares [10] ).
The aim of this work is to introduce a new class of aggregation functions, the semi-uninorm based ordered weighted averaging (SUOWA) operators, that integrate the weighted means and the OWA operators in the above sense. To do this we take into account that weighted means and OWA operators are particular cases of Choquet integrals. So, the capacities associated to SUOWA operators are defined by using the values of the capacities associated to these functions and idempotent semi-uninorms.
The paper is organized as follows. In Section 2 we recall some basic properties of aggregation functions and the definitions of weighted means, OWA operators and Choquet integrals. Section 3 is devoted to the construction of capacities by means of which we can integrate weighted means and OWA operators in a new class of operators, the SUOWA operators. Finally, some concluding remarks are provided in Section 4.
Preliminaries
Throughout the paper we will use the following notation: N = {1, . . . , n}; given A ⊆ N , |A| will denote the cardinal of A; vectors will be denoted in bold; η will denote the vector (1/n, . . . , 1/n); x ≥ y will mean x i ≥ y i for all i ∈ N ; given x ∈ R n , x [1] ≥ · · · ≥ x [n] and x (1) ≤ · · · ≤ x (n) will denote the components of x in decreasing and increasing order, respectively.
In the following definition we present some well-known properties usually demanded to the functions used in the aggregation processes. (1) , . . . , x σ(n) ) = F (x 1 , . . . , x n ) for all x ∈ R n and for all permutation σ of N .
for all x ∈ R n and for all λ > 0.
Weighted Means and OWA Operators
Weighted means and OWA operators are defined by vectors with non-negative components whose sum is 1.
Definition 2.
A vector q ∈ R n is a weighting vector if q ∈ [0, 1] n and n i=1 q i = 1.
Definition 3. Let p be a weighting vector. The weighted mean associated to p is the function M p : R n −→ R given by
